This article aims at estimating the scale parameter of the Weimal distribution using Bayesian method and comparing the estimators obtained to the estimator of the scale parameter obtained from the method of maximum likelihood. Under Bayesian approach, the estimators are obtained by using uniform prior and Jeffrey's prior with the adoption of the precautionary, quadratic and square error loss functions. A derivation and discussion2ws under maximum likelihood estimation is also done. The above methods of estimation employed in this paper are compared based on their mean square errors (MSEs) through a simulation study carried out in R statistical software with different sample sizes. The results indicate that the most appropriate method for the scale parameter is precautionary loss function under either uniform or Jeffrey's prior irrespective of the sample sizes allocated and the values taken by the other parameters.
Introduction
Ieren and Yahaya [1] developed a new distribution named Weimal distribution as an extension of the Normal distribution with two additional parameters for the scale and shape of the new distribution. The maximum likelihood estimates of parameters were obtained by the method of maximum likelihood in [2] . The fitness of Weimal distribution was tested by using two lifetime datasets and it was discovered that the new distribution provides a better fit for the skewed datasets when compared to other existing generalizations of the normal distribution including Kumaraswamy-Normal and Beta-Normal as well as the normal distribution.
In statistics, we have two basic methods of parameter estimation and these are the classical and the nonclassical methods. In the classical theory of estimation, the parameters are taken to be fixed but unknown whereas we consider the parameters to be unknown and random just like variables. The most popular and unique method under classical theory is the method of maximum likelihood estimation while the Bayesian estimation method is considered under non-classical theory. But, in common real-life problems described by life time distributions, the parameters cannot be treated as fixed in all the life testing period according to [3] as well as [4] and [5] . Based on this fact, it becomes obvious the frequentist or classical approach can no longer handle adequately problems of parameter estimation in life time models and therefore the need for non-classical or Bayesian estimation in life time models.
In order to achieve the gap above, many researchers have used Bayesian estimation method for parameters of different probability distributions and a list of some of these studies is as follows: Bayesian estimation for the extreme value distribution using progressive censored data and asymmetric loss by [6] , Bayesian estimators of the shape and scale parameters of modified Weibull distribution using Lindley's approximation under the squared error loss function, LINEX loss function and generalized entropy loss function by [7] , comparison of Bayesian estimates of the shape parameter of Generalized Exponential Distribution based on a class of non-informative prior under the assumption of quadratic loss function, squared log-error loss function and general entropy loss function (GELF) and maximum likelihood estimates by [8] , Bayesian Survival Estimator for Weibull distribution with censored data by [9] as well as [10] , [11] . Similarly, [12] studied the shape parameter of generalized Rayleigh distribution under non-informative priors with a comparison to the method of maximum likelihood. Besides, a good number of loss functions have been shown to be performing during estimation under Bayesian method in so many studies including [13] [14] [15] [16] [17] [18] [19] etc.
Since the approach of estimating a parameter differs from one parameter of a distribution to another, this study aims at estimating the scale parameter of the Weimal distribution using Bayesian approach and making a comparison between the Bayesian approach and the method of maximum likelihood estimation approach. The rest of this paper organized in sections as follows: section 1 presents the introduction, Section 2 gives the materials and methods used in the article beginning with the distribution and likelihood function in subSection 2.1, estimation under uniform prior in 2.2, estimation under Jeffrey's prior in 2.3 and estimation using method of maximum likelihood in subsection 2.4. In section 3 we present the results and discussions and finally the conclusion in Section 4.
Materials and Methods

PDF and Likelihood function
The pdf of the Weimal distribution with unknown parameter vector The total log-likelihood function for θ is obtained from f(x) as follows:
The likelihood function for the scale parameter, , is given by;
Hence, for simplicity and ease of derivation and computation, we let
Bayesian analysis under the assumption of uniform prior using three loss functions
One crucial aspect when dealing with Bayesian approach is the selection of a prior distribution for the parameter of interest. Most at times priors are chosen according to one's subjective knowledge and beliefs. Another important aspect of it is the choice of a loss function.
To derive the posterior distribution of a parameter given some sample observations, we apply Bayes' Theorem which is stated as follows: The uniform prior is defined as:
The posterior distribution of the scale parameter  under uniform prior is obtained from equation (2.2.1) using integration by substitution method as
The Bayes estimators and posterior risks under uniform prior using SELF, QLF and PLF are given respectively as follows:
Bayesian analysis under the assumption of Jeffrey's prior using three loss functions
Also, the Jeffrey's prior is defined as:
The posterior distribution of the scale parameter  for a given data under Jeffrey prior is obtained from equation (2.2.1) using integration by substitution method as
Maximum Likelihood estimation
This part of the article estimates the scale parameter of the Weimal distribution using the method of maximum likelihood estimation. Let 1 2 , , , n X X X  
The likelihood function for the scale parameter, , is given by; 
Results and Discussion
Simulation and Comparison
In this section, a package in R software named "newdistr" developed by Core Team [20] has been used to generate random samples of sizes n = (5, 10 Table 3 .1, it is observed that MSEs of the estimates increases as we increase the sample sizes and we also found that for all the samples the PLF has a minimum bias under both priors irrespective of the variation in the samples indicating that the PLF under both priors is the best method for the scale parameter of the Weimal distribution.
In the Table 3 .2, it is also clear that MSEs for all the estimators get larger as sample size is increased. The PLF has also the minimum MSEs independent of the sample size and prior distribution which still indicates that it is a perfect estimator for the scale parameter of the Weimal distribution irrespective of the value of the shape, location and dispersion parameter. 
Summary and Conclusion
In summary, we obtained Bayesian estimators of the scale parameter of the Weimal distribution under Posterior distributions assuming Uniform and Jeffrey's priors. Bayes estimators and their posterior risks have been derived and presented using three loss functions, namely: Squared Error Loss Function (SELF), Quadratic Loss Function (QLF) and Precautionary Loss Function (PLF). The performance of these estimators is assessed based on the Mean Square Errors (MSEs) of the estimates. A simulation study is carried out in R statistical software to compare the performance of the estimators from the two methods considered in this paper and it is discovered that the PLF (under uniform and Jeffrey priors) produces estimates with minimum MSEs consistently irrespective of the parameter values and differences in sample size. Therefore, we conclude that Bayesian Method under both uniform and Jeffrey's priors using precautionary loss function (PLF) is better compared to Maximum Likelihood Estimation and should be considered when estimating the scale parameter of the Weimal distribution irrespective of the differences in sample sizes and the parameter values.
